Biomechanical evaluation of the consolidation period of alveolar distraction osteogenesis with three-dimensional finite element analysis.
In this study, three-dimensional (3D) modeling and finite element analysis were used to determine the optimum consolidation period for implant loading under forces of different directions and amounts after alveolar distraction osteogenesis. A 3D model of an atrophic edentulous alveolar crest was prepared. Distraction osteogenesis with the required bone height was simulated. After a consolidation period of 4, 8, 12 and 16 weeks, horizontal, vertical and oblique forces were applied to the conical endosseous implants embedded in the distracted bone. The effects of loading on the distracted cortical bone and the callus were evaluated in the 3D models by finite element analysis. To determine the appropriate consolidation period, displacement, Von Mises stress, principal maximum and minimum stress, and principal maximum and minimum elastic strain values were evaluated. After the 8th week of the study, the callus distributed the corresponding loads homogeneously, and displacement in the distracted cortical bone after distraction osteogenesis was minimal. This result suggests that the ideal timing for implantation is after 8 weeks, and earlier attempts at implantation may lead to unsuccessful results.